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ALS-resistant shattercane confirmed 
Thirteen fields in central and 
south central Nebraska contain 
shattercane that we have confirmed 
as resistant to the ALS herbicide 
Beacon. In 1996, crop consultants, 
agrochemical dealers, and farmers 
reported failure of ALS herbicides to 
control shattercane in eleven fields. 
These reports prompted the collec-
tion of shattercane seed from 29 
fields and subsequent greenhouse 
screenings. In the greenhouse, a 2X 
field rate of Beacon was applied to 
the shattercane grown under high 
relative humidity to ensure herbi-
cide uptake. Plants surviving the 2X 
rate of Beacon were classified as 
resistant. 
Fields containing resistant 
shattercane have several factors in 
common. Most of the fields have 
been in irrigated, continuous corn 
production. Two fields were in a 
corn and soybean rotation, but 
Beacon and Pursuit (both ALS 
herbicides) were used. ALS herbi-
cides (such as Beacon, Accent and 
Pursuit) have been applied to eight 
of these fields for at least two 
I 
consecutive years. Beacon was 
applied for five consecutive years, 
with a half-rate used during three of 
those years, on one field containing 
resistant shattercane. This field 
history might lead some to believe 
that applying the half rate of Beacon 
promotes the development of 
resistant shattercane. However, the 
full rate of Beacon was applied for 
five consecutive years to three other 
fields that contain resistant 
shattercane. Applying the half rate 
of Beacon appears to have no more 
influence on herbicide resistance 
than the full rate. Repeated use of 
ALS herbicides appears to be the 
primary factor in selecting for 
resistant shattercane. 
Greenhouse experiments 
indicated shattercane displayed 
various levels of resistance to 
Beacon. A portion of the shattercane 
exhibited no injury due to the 
herbicide application and were 
considered completely resistant. 
Other shattercane classified as 
intermediately resistant displayed 
herbicide injury such as intervenal 
chlorosis and mild stunting but 
completely recovered within two to 
three weeks after treatment. The 
intermediate level of resistance 
varied from shattercane plants that 
nearly died to other plants that 
exhibited minor herbicide injury 
symptoms. 
Determining the reasons for the 
different levels of resistance may 
help us predict the development 
and potential spread of resistant 
shattercane. 
Laboratory experiments have 
been conducted to identify the 
mechanism of resistance in one of 
these shattercane selections. Ab-
sorption, translocation, and metabo-
lism experiments suggested these 
mechanisms were not responsible 
for the resistance. ALS enzyme 
assays suggest that an altered ALS 
enzyme is responsible for the 
Beacon resistance in this shattercane 
selection. This Beacon resistant 
shattercane is also resistant to 
Accent and Pursuit. To date, the 
other field collections have not been 
tested for resistance to either Accent 
or Pursuit. 
Research addresses resistance 
Understanding the genetics 
controlling resistance has become 
the focus of two research projects at 
the University of Nebraska. At this 
point, we believe resistant 
shattercane is due to a natural 
mutation occurring in the popula-
tion prior to ALS herbicide use. The 
ALS herbicides have simply selected 
for this particular type of 
shattercane. One project is focusing 
on the genetics of resistant 
shattercane discovered in 1992. In 
this study, we are trying to ascertain 
the genetic controls of resistance. 
The second study is being con-
ducted on three resistant shattercane 
collections obtained from fields in 
1996. In this study, the genetics of 
the three collections is being com-
pared to determine if the same 
mutation is responsible for resis-
tance. Explaining the genetics of 
ALS resistance will help us under-
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Precipitation 
(%=percent of average) 
4/7-4/20 9/1-4/20 
Act. % Act. 
Ainsworth 0.20 37 9.31 
Alliance 0.12 29 4.08 
Beatrice 0.00 0 6.58 
Concord 0.50 85 8.22 
Elgin 0.00 0 6.78 
Holdrege 0.05 10 8.33 
McCook 0.00 0 6.95 
Mead 0.04 6 5.03 
North Platte 0.04 9 9.50 
Ord 0.00 0 6.84 
Red Cloud 0.02 4 7.32 
Scottsbluff 0.00 0 2.74 
Sidney 0.04 10 5.65 
York 0.00 0 5.95 
*Dep.=departure from normal 
Gerald Hopp, Extension 
Educator in Richardson County: 
Corn planting began last weekend; 
wheat looks very good, first nodes 
are appearing; pheremone trap 
caught some black cutworms. 
Jack Campbell, Extension 
entomologist in the West Central 
District: Cutworms were found this 
week again, mostly in alfalfa, from 
Arapahoe to Imperial; most have 
been treated. Some were 1/4-1/2 
inch and could feed for two to three 
more weeks if they had not been 
treated. 
Paul Hay, Extension educator 
in Gage County: Wheat looks good, 
is growing rapidly, and is starting to 
joint; no cutworms found in traps. 
Tony Merrigan, Extension 
educator in Box Butte County: 
Fertilizer application, seedbed 
preparation, pre-irrigating, and 
planting of beets and corn is going 
strong in the field; alfalfa irrigation 
has started. 
% 
104 
72 
51 
70 
64 
91 
90 
39 
137 
64 
76 
48 
93 
50 
CROP WATCH April 25, 1997 
Soil Temperature Summary Growing Degree Day Accumulation 
Seven days ending on 4/22 For medium maturity wheat 
Soil temperature in Fahrenheit @ 4 in. Ending 4/20 
Ave. Norm. Dep.* Actual Normal % +/-norm 
52.9 55.7 -2.8 124 188 -4 
54.1 53.7 0.5 119 153 -2 
49.8 59.1 -9.3 240 225 1 
52.3 56.9 -4.6 33 114 -4 
54.3 56.8 -2.5 39 117 -4 
51.4 57.6 -6.2 238 225 -4 
59.1 56.8 2.3 262 219 2 
50.0 58.6 -8.6 173 182 0 
51.8 56.1 -4.3 238 213 1 
49.8 57.3 -7.5 145 174 -2 
55.7 57.6 -1.9 
52.9 53.8 -0.9 132 159 -1 
52.7 53.9 -1.1 206 198 0 
51.1 57.9 -6.8 151 177 -1 
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ALS-resistance (Continued from page 47) 
stand the various levels of resistance 
and gain insight on the best approach 
to control ALS resistant shattercane. 
As stated earlier, the repeated 
use of ALS herbicides has selected for 
resistant shattercane. Farmers with 
resistant shattercane are forced to use 
herbicides with another mode of 
action. Ideally, we would like 
farmers to rotate crops as well, such 
as from corn to soybeans. Rotating to 
soybeans not only makes it easier to 
spot shattercane escapes, but gives a 
farmer more tools to battle 
shattercane such as Poast, Fusion, 
Fusilade, and Roundup (with 
Roundup Ready beans). 
Farmers who prefer to stay in 
corn can use Poast tolerant (SR) corn 
and apply Poast herbicide. How-
ever, continuous use of these 
herbicides may lead to the develop-
ment of other herbicide resistant 
weeds. 
The best tool for combating 
herbicide resistant weeds is prevent-
ing herbicide resistance from 
developing. Rotation of not just 
herbicides but mode of action is the 
first step. Crop rotation is beneficial 
because some environments are 
more favorable for certain weed 
species than others. (For example, 
corn is more favorable for 
shattercane than soybeans.) Clean-
ing equipment between fields and 
harvesting heavily infested fields 
last helps reduce the spread of 
weeds into other fields. 
49 
The most important tool in 
resistance management is monitor-
ing of weeds in your field. The ALS-
resistant shattercane was brought to 
our attention by consultants and 
farmers who were closely monitor-
ing their fields and quick to identify 
possible problems. 
We are interested in controlling 
ALS-resistant shattercane and 
keeping ALS herbicides a valuable 
part of the weed control program. If 
you suspect ALS resistant 
shattercane in your field please 
contact Fred Roeth at (402) 762-4438 
or Chad Lee at (402) 472-1588. 
Chad Lee and Dan Anderson 
Weed Science Research Assistants 
ALS-resistance spreading through Midwest 
Weeds with resistance to ALS-
inhibiting herbicides are showing up 
with increasing frequency. There are 
four classes of ALS-inhibitor herbi-
cides - sulfonylureas, 
imidazolinones, sulfonylamides, 
and pyrimidinylthio-benzoates - in 
common use today. * 
Chlorsulfuron (Glean) the first 
ALS-inhibitor registered, was 
introduced in small grains in 1982. 
ALS-inhibitor resistant prickly 
lettuce was confirmed in 1987, five 
years later. Since that time an 
alarming number of cases of ALS-
resistant weeds have been reported. 
The reasons for the increased 
likelihood of resistance to ALS-
inhibiting herbicides is it's single 
target site and specific mode of 
action. The following list is our 
current understanding regarding the 
occurrence of ALS-resistant weeds 
in Nebraska and surrounding states: 
*For more information on this, 
see Journal of Production Agriculture, 
1996, 9:209-215, D.J. Lyon, S.D. 
Miller, and G.A. Wicks. 
Cocklebur: Illinois, Kansas, 
Minnesota, Missouri, South Dakota. 
Foxtail: Minnesota has con-
firmed cases of ALS resistant giant 
foxtail and robust white foxtail. 
Kochia: Colorado, Kansas, 
Oklahoma, Nebraska, North Da-
kota, South Dakota. 
Shattercane: Nebraska and 
suspected in Kansas 
Sunflower: Kansas and sus-
pected in South Dakota 
Russian Thistle: Kansas and 
North Dakota 
Waterhemp: Iowa, Kansas, 
Minnesota, suspected in Missouri 
and South Dakota 
Most cases of ALS-resistant 
weeds have a common background: 
1) Four or more years of con-
tinuous use of an ALS-inhibitor 
herbicide as the primary approach 
to weed control. 
2) Crop rotation that was 
favorable to the weed. Many of the 
ALS-resistant weeds are "cross 
resistant" to more than one class of 
ALS herbicides. As an example, 
shattercane in Nebraska is resistant 
to imidazolinones and 
sulfonylureas. 
ALS-resistant weeds have 
spread rapidly, common 
waterhemp, in part because ALS-
resistance is pollen mobile as well as 
seed mobile. Since common 
waterhemp is an obligate outcrosser 
(male and female flowers are on 
separate plants), resistance spreads 
rapidly. 
Combating herbicide resistance 
requires diversifying crop produc-
tion practices, particularly herbicide 
programs. It is important to rotate 
or combine herbicides with different 
modes of action since many ALS-
resistant weeds are cross resistant to 
most ALS herbicides. 
The Weed Response Tables in the 
1997 Nebraska Herbicide Use Guide 
indicate the performance of herbi-
cides against ALS-resistant weeds. 
John McNamara 
Extension Assistant, Weed Science 
Alex Martin 
Extension Weeds Specialist 
(402-472-1544) 
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Preemergence best, 
but postemergence 
may be okay 
Ttmely herbicide application is 
not always possible in the busy 
planting season. Some - but not all 
- preemergence herbicides can be 
applied early postemergence with 
good results. However, most of 
these treatments are more effective 
when applied preemergence than 
postemergence, especially against 
annual grasses. A rain or sprinkler 
irrigation is required after applica-
tion for best control. 
The table lists herbicides 
commonly used in Nebraska that 
can be used preemergence and 
early postemergence. Labellimita-
tions prevent certain soil applied 
compounds from being used after 
crop emergence. Only herbicides 
that can be used after crop emer-
gence are listed. 
John McNamara, Extension 
Assistant, Weed Science 
Alex Martin 
Extension Weeds Specialist 
(402) 472-1544 
Control stock, 
nursery tank moss 
Algae in stock tanks can be a 
nuisance, especially with hard water. 
Adding copper sulfate to the water 
will take care of the problem until the 
tank is refilled with fresh water. The 
process must then be repeated. 
Dissolve 1 ounce of copper sulfate in 1 
pt of water in a glass jar. Add 7.5 
tablespoons of the prepared solution 
to each 1,000 gallons of water. 
Algae growth in nurse tanks also 
can cause problems in this busy 
spraying season. Plugged spray tips 
can delay timely applications. Con-
sider painting the entire tank black. 
This eliminates the sunlight needed 
for algae growth. 
John McNamara, Extension 
Assistant, Weed Science 
Alex Martin 
Extension Weeds Specialist 
(402) 472-1544 
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Treatment 
Com 
Aatrex/ Atrazine 
Bicep 
Biadex80W 
Broadstrike + Dual 
Bullet 
Contour 
Dual 
Dual IT Magnum 
Dual + Aatrex 
Extrazine 
Frontier 
Guardsman 
Harness 
HarnessXtra 
Hornett 
Lariat 
Lasso 
Lasso + Atrazine 
Lasso + Banvel 
Marksman 
Optill 
Prowl + Atrazine 
Prowl + Bladex 80W 
Pursuit 
Ramrod + Atrazine 
Shotgun 
Surpass 
Surpass 100 
Topnotch 
Soybeans 
Broadstrike + Dual 
Detail 
Dual 
Dual II Magnum 
Frontier 
Lasso 
Pursuit 
Grain Sorghum 
Aatrex/ Atrazine 
Bicep 
Bullet 
Dual 
Dual II Magnum 
Lariat 
Lasso 
Lasso + Atrazine 
Ramrod + Atrazine 
Shotgun 
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Crop stage Weed stage 
0-12" 1.5" grass 
0-5" 2-leaf 
before 5th leaf 1.5" grass 
0-5"* unemerged 
0-5"* 2-leaf 
0-12" 0-3" 
0-5"* unemerged 
0-5* unemerged 
0-5" 2-leaf 
before 5th leaf 1.5" 
0-8" unemerged 
0-8" 1.5" 
0-5"* 2-leaf 
0-5"* 2-leaf 
0-24" 2-8" broadleaf 
0-5" 2-leaf 
0-5" 2-leaf 
0-5" 2-leaf 
0-3" 2-leaf 
0-5" 0-4" broadleaf 
0-5" unemerged 
up to 2-leaf 1" 
up to 2-leaf 1" 
com <8-leaf weeds <3" 
0-5"* 2-leaf 
0-12" 0-4" 
0-5"* 2-leaf 
0-5"* 2-leaf 
0-5"* 2-leaf 
thru unifoliate unemerged 
up to unifoliate unemerged 
thru unifoliate* unemerged 
0-5* unemerged 
up to 3rd trifoliate unemerged 
thru unifoliate* unemerged 
weeds <3" 
0-12" Ph" 
up to 5"* 2-leaf 
0-5"* 2-leaf 
up to 5"* unemerged 
0-5* unemerged 
up to 5"* 2-leaf 
up to 5"* unemerged 
up to 5"* 2-leaf 
0-5"* 2-leaf 
0-12" 0-4" 
*Not labeled postemergence; however, experience indicates little chance of 
crop injury. 
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Cooler than normal temperatures still expected 
Most of the Grain Belt should 
experience a cooler than normal 
growing season, according to the 
latest long lead forecast from the 
national Climate Prediction Center. 
nus is the third consecutive month 
that these models have indicated a 
cooler than normal season. 
The 3D-day outlook for May 
indicates a cooler than normal 
temperature bias over the Northern 
Plains. This area is confined to the 
flood stricken areas of Minnesota, 
North Dakota, South Dakota, and 
western Wisconsin. Since water 
heats at a much slower rate than 
soil, the air will not be able to heat 
as rapidly due to evaporative 
cooling of the extensive surface 
water in these flooded regions. 
The 90-day outlook for May 
through July indicates a cooler than 
normal temperature bias over the 
northern and central High Plains. 
nus area rapidly expands to cover 
the entire Midwest through August. 
By September, this area will begin to 
shrink and by the end of the year 
will be confined to the central High 
Plains. 
There is no trend for precipita-
tion across the central United States 
during the growing season. If 
temperatures remain below normal 
this summer, normal to above 
normal precipitation should be 
expected. It would be extremely 
unusual to have below normal 
precipitation coupled with below 
normal temperatures. To achieve 
this scenario, the jet stream would 
need to maintain a winter-like 
pattern. 
If the past two weeks are an 
indication of the future, the below 
normal temperature trend may be 
trying to establish itself. The late 
season snowstorm April 9-12 and 
rainy pattern this week has resulted 
in soil temperatures running 15 F-25 
F below normal. A break toward 
more favorable weather is expected 
next week, but is not guaranteed. It 
will take several days of warm, 
windy weather to dry out soils 
enough so that tillage operations 
can proceed. 
Low lying bottom land in 
eastern Nebraska adjacent to 
tributaries feeding the Missouri 
River will be more vulnerable to 
flooding this year. The Missouri 
will run close to flood stage all 
summer as the Corp of Engineers 
attempts to make space in the 
reservoir system for the heavy snow 
melt expected from Montana. This 
means that any heavy rain will 
increase the flooding potential, since 
tributaries feeding the Missouri will 
not be able evacuate runoff as 
quickly as normal. 
Al Dutcher, State Meteorologist 
Agricultural Climatology 
(402) 472-5206 
Pesticides to featu re 
talking labels 
Both agricultural and home-use 
pesticide applicators are not reading 
product labels as frequently or as 
carefully as they should, but the 
EPA has an idea to change that -
talking labels. 
With the help of several compa-
nies, a new "talking" label has been 
developed for pesticide aerosol 
foggers and larger size agricultural 
pesticide containers. 
The prototypes contain 20-45 
second battery-operated computer 
chip messages that are triggered and 
played before the product is used, 
such as when the cap is removed. 
You may hear a message "Please 
read the label in its entirety before 
use" and a discussion of precaution-
ary statements. The purpose of the 
talking label is to alert pesticide 
users of safe handling and potential 
product hazards. 
Larry Schulze, Extension Pesticide 
Coordinator, (402) 472-1632 
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Diagnostic Clinics set for July at ARDC 
The Crop Management and 
Diagnostic Clinics have been set for 
July 17-18 and July 24-25 at the 
Agricultural Research and Develop-
ment Center, near Mead. 
These two-day clinics will 
feature demonstration plots and 
field presentations on crop injury 
diagnostics, transgenic crops, insect, 
weed and disease management, 
nitrogen management for com and 
soybeans, pop-up fertilizers, irriga-
tion scheduling, in-field determina-
tions of soil moisture and soil 
quality parameters, manure man-
agement, and comparison and 
proper adjustment of no-till drills. 
Some UNL presenters will 
include: Brian Benham, Bob 
Caldwell, Dale Flowerday, John 
Foster, DeLynn Hay, Gary Hergert, 
Keith Jarvi, Paul Jasa, Rick Koelsch, 
Don Lee, Mark Liebig, Alex Martin, 
Steve Mason, ZB Mayo, John 
McNamara, Lenis Nelson, Jim 
Peterson, Fred Roeth, Jim Stack, 
John Watkins, John Witkowski, Dave 
Wysong and Bob Wright. 
Most presentations will occur in 
the field in small groups so that 
participants can interact with 
presenters. The enrollment for each 
diagnostic clinic will be limited to 60 
persons. 
For those needing continuing 
education units from the Certified 
Crop Advisor Program, approxi-
mately 13 credits will be available 
from this program in the areas of 
Pest Management (5), Soil and 
Water Management (3.5), Soil 
Fertility (2.5) and Crop Production 
(2). 
Cost for the diagnostic clinic 
will be $225 per person ($250 at the 
door). 
Preregistration ends one week 
before the beginning of each clinic. 
Registration is not guaranteed 
unless payment has been received. 
For more information about 
these diagnostic clinic or for a 
brochure/ order form, contact 
Cheryl Sheary at the ARDC at 402-
624-8030. 
BarbaraOgg 
Extension Educator 
Southeast District 
(402) 441-7180 
Clinic update: Trees, shrubs may need TLC 
The Plant and Pest 
Diagnostic Clinic is receiving 
more and more samples as the 
growing season progresses. 
Callers have expressed 
concerns about how the snow 
storm of April 9-12 will affect 
trees and shrubs. The pos-
sible damage that may have 
been caused by the cold is 
widely variable. How trees and 
shrubs react to the stress of the 
cold will vary greatly. The 
recommendation is to care for 
your trees and shrubs with TLC 
this growing 
season and 
then sit back 
and wait. 
Other 
samples 
received by 
the Clinic 
include: an 
apple tree with 
fasciation. Fasciation is defined 
as a distortion of a plant caused 
by an injury, infection, or 
genetic factor that results in 
thin, flattened, and sometimes 
curved or curled shoots. The 
plant may look as if several of 
its stems were fused. 
Entomologists have 
identified Oriental cockroaches 
(aka waterbugs) in an apart-
ment building, aphids on 
penstemom, rover beetles at an 
adult care facility and a 
Zimmerman pine moth. 
Diane Merrell 
Coordinator, Plant and 
Pest Diagnostic Oinic 
(402) 472-2559 
